Effects of adenosine on adrenergically induced renal vasoconstriction in dogs.
The role of exogenous and endogenous adenosine in the neural control of renal blood flow was studied in anesthetized dogs. The plasma norepinephrine (NE) concentration was measured by high-performance liquid chromatography and the renal NE secretion rate was calculated. Renal nerve stimulation (1-3 Hz) reduced renal blood flow and increased NE secretion rate. The intrarenal arterial injection of NE (0.3-1.0 micrograms) also reduced renal blood flow. Infusion of adenosine (10-100 micrograms/min) into the renal artery attenuated the increase in NE secretion rate induced by renal nerve stimulation, but the nerve stimulation-induced decrease in renal blood flow was unaffected. On the other hand, adenosine potentiated the NE-induced renal blood flow response. Similar results were obtained with an adenosine potentiator, dipyridamole (1-10 micrograms/min). An adenosine receptor blocker, theophylline (0.3-1.0 mg/min), potentiated the NE secretion rate response induced by nerve stimulation, without any change in the renal blood flow response. The NE-induced renal blood flow response was attenuated by theophylline. These results suggest that adenosine inhibits neural NE release and enhances vasoconstriction in the dog kidney during sympathetic stimulation under in vivo conditions. These post- and presynaptic mechanisms may thus be activated by endogenous adenosine.